The aim of this research is to investigate the contributory role of innovation brokers in leveraging R&D investment to enhance industry-wide capabilities.
Introduction
Major challenges exist for the Australian construction industry (comprising the property, planning, design, construction and facility management supply chain) in effectively leveraging R&D investment due to: the disaggregated nature of this industry (DIISR, 1999) ; the predominance of small to medium sized enterprises (the industry employs some 950,000 people through 250,000 firms); intense competition; a history of limited investment in R&D and new technologies; and a project-based culture focussing on short-term business cycles (Newton, et al., 2009 ). Simultaneously, productivity in this sector continues to lag that of the rest of the economy (Allen Consulting Group, 2010) . Understanding this shift in investment, and mechanisms for translating this investment into enhanced performance is the subject of current research. Investigation is focussed on the maximising the benefit of R&D, with the intent of developing policy guidelines to assist both the private and public sectors to maximise this investment. This paper addresses this issue in connection to the contributory role of innovation brokers in motivating supply chain participants to better focus R&D investment and in turn boost the benefits of R&D to this industry. This is being considered in the context of the ability of an innovation broker to increase organisational capability in relation to the acquisition, assimilation, transformation and exploitation of external knowledge for enhanced competitive advantage (Zahra and George, 2002) .
Firstly, this paper highlights the nature of R&D investment trends in the Australia construction industry (SBEnrc and Barlow, 2011) . Secondly, the conceptual framework for this research is outlined, addressing the role of innovation brokers in building the absorptive capacity of the industry (Winch, (2005) , Winch and Courtney, (2007) , Schiele and Krummaker, (2011) ). Finally, a key national innovation broker and its contribution to amplifying the impact of R&D investment on Australia's construction industry since 2001 are analysed. In conclusion, the paper highlights further areas for ongoing investigation to build the empirical basis for further understanding R&D investment in this industry.
Background
The Australian Department of Innovation, Industry, Science and Research (DIISR, 1999) illustrates the nature of this sector highlighting the large number of players ( Figure 1 ).
Figure 1 here
The Australian Expert Group on Industry Studies (Manceau et al., 1999) recognised this industry as a 'product system' as opposed to a cluster, complex or sector (Figure 2 ). This definition reflects both: (i) its reach into both services and manufacturing; and (ii) the manner in which innovation in this system spans products, processes and services. (Table 1) . Table 1 here The cumulative value of this industry in Australia in 2008 was A$160 billion (Newton, et al., 2009) , accounting for 14%-20% of the national GDP (Furneaux, et al., 2010) .
In their 2010 report productivity in the Australian construction industry (in the context of assessing the impacts of building information modelling) the Allen Consulting Group report that 'labour productivity in the construction sector has been growing, albeit at a slower rate than the aggregate productivity in Australia' (p.6). Additionally they highlight that productivity in 'the rental, hiring and real estate services and professional, scientific and technical services sectors ... has actually declined since early 2000, while overall productivity in Australia is growing' (p .6). Whilst Winch (2003) challenges the comparisons of the construction industry with other (manufacturing) sectors, Manley and Kajewski (2011, p.10) analysis of findings from a 2004 industry-wide survey reveal a focus on productivity improvement. These findings reveal just over one half of the respondents reported the desire for efficiency and productivity improvements as a key driver for their innovation efforts. To address this issue of lagging productivity (whether perceived or actual), the Australian Procurement and Construction Council (APCC) and the Australian Construction Industry Forum (ACIF), together with the CRC for Construction Innovation identified and operationalised a set of national Key Performance Indicators (KPIs) to track productivity performance across the industry in 2007. The KPIs relate to: safety; productivity and competitiveness; economic security; workplace capability; and environmental sustainability/eco-efficiency. Maximising outcomes and impacts of R&D investment in this industry is therefore both an industry wide priority, and a challenge due to its expansive nature, and poor track-record to date in improving productivity. This paper addresses this issue through investigating the role of innovation brokerage in maximising the outcomes of R&D investment.
Past R&D investment
An analysis of past R&D investment in Australia from 1990 to 2008 underpins this research. Hampson and Manley (2001) highlight a downward trend in public-sector investment in the construction industry from 1992 to 1997 (Table   2) . whilst the public sector investment continued to decrease as a percentage of total spending. In the early 1990s, Australian public institutions were spending nearly three times more on construction related R&D than Australian businesses did.
Yet by 2008, Australian businesses were spending eight times as much on construction-related R&D as public research institutions (Table 3) . This trend has continued with an increase in overall investment of approximately 3.8% between Table 3 here Further to this R&D spend in the construction sector since 2001 has been outperforming that of business as a whole (Figure 3 ). Note that this diagram compares construction R&D expenditures (left axis) with total business R&D expenditures (right axis), with the right axis has been adjusted so that the growthrates of both curves from 1992 are comparable. (Table 4) . of the conditions generating these changes and any associated underlying structural adjustments is important to inform future R&D investment and its management and dissemination to ensure maximum impact.
The conceptual framework
Winch (2005) 
Brokering innovation
Zahra and George's (2002) conception of the four capabilities (and associated components) of absorptive capacity, namely: acquisition, assimilation, transformation and exploitation, is being used in the present research. These authors highlight 'intensity, speed, and direction' (p.189) as influencing organisational abilities to acquire knowledge. In terms of assimilation, they consider an organisation's routines and processes as important in allowing the organisation to benefit from external sources of knowledge (p.189).
Transformation is discussed as an organisation's 'capability to develop and refine the routines that facilitate combining existing knowledge and the newly acquired and assimilated knowledge ' (p.190) . And finally exploitation is examined as a capability based on the routines that allow firms to refine, extend, and leverage existing competencies or to create new ones by incorporating 'newly acquired and transformed knowledge' into its operations (p.190).
Further to this Winch (2005) 
4.2.

Digital modelling and BIM
In line with a central vision to increase industry productivity, several projects addressed the issue of improving productivity through the use of digital modeling and BIM. Framework' is required (SBEnrc, 2010, p.16 ). Through such mechanisms the capacity and safety performance of the industry as a whole is thus enhanced.
Contributory role in enhancing R&D performance
Zahra and George (2002) 
Conclusions and further research
This paper highlights a significant shift in R&D investment in the Australian construction sector in the past decade. Given the fragmented nature of this industry coupled with low productivity, specific attention needs to be paid to how such investment can be better leveraged to maximise the outcomes and impacts of such investment.
The specific focus of this paper was the role of a national innovation broker, 
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